Observe that these three sets are pairwise-disjoint. Therefore, jIj = 1 + jBj + jCj = 1 + (N=4 0 1) + N=4 = N=2:
The other cases can be treated similarly.
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I. INTRODUCTION
The pseudonoise sequences with low out-of-phase autocorrelation and cross-correlation values are required for direct-sequence (DS) code-division multiple-access (CDMA) (DS-CDMA) system to reduce the multiple-access interference (MAI). M-sequences, Gold sequences, Kasami sequences, and Gordon-Mills-Welch (GMW) sequences are well known for their good periodic correlation [1] . A survey on the binary pseudonoise sequences was given in [2] , and the related p-ary sequences were introduced by [3] , [4] .
Recently, an approximately synchronized (AS) CDMA (AS-CDMA) system was proposed by Suehiro [5] , where the synchronization among users can be controlled within permissible time difference. AS-CDMA system without cochannel interference can be realized by using the sequences with zero correlation zone (ZCZ) [6] , [7] . On the other hand, AS-CDMA system with low cochannel interference can be realized by using the sequences with low correlation zone (LCZ), as it is the case of [8] . The binary LCZ sequences introduced in [8] is based on GMW sequences. The correlation values of the sequences are almost all equal to 01 except for a few values. In this correspondence, we have extended the sequences from binary to p-ary with the same correlation property. It is shown that the binary sequence set in [8] is only a special case of our result.
In the following sections, we will first present the main result of this correspondence, then give a proof of the main result, and finally conclude by an illustrative construction example. In this correspondence, a new class of pseudonoise LCZ sequences over GF (p) with = 01 will be presented. Before the construction is given, some notations need to be explained.
In order to describe the new construction, we need a p-ary GMW sequence defined by
Where is a primitive root of the finite field GF (p n ), and r is an integer with gcd(r; p Construction I:
2) The first step of our method is to construct two GMW sequences a = fa i g = Tr which will be used to determine the correlation spectrum of the new sequences.
3) From sequences a and b, we can obtain the following p-ary sequence set: where S j denotes left-shift operator and S j b denotes j-shift version of sequence b.
We will prove in the next section the following main result. Since the periodic correlation property of the set A is determined by the related p-ary m-sequences a 0 and b 0 , by limiting the range of the left-shift operator, we can obtain the following LCZ sequences.
Construction II:
2) This step is identical to Construction I. By Theorem 1, which is our main result, we have the following corollary. f will be explained later.
It should be noted that the spreading codes presented in [8] is only a special case for p = 2.
III. PROOF OF THE MAIN RESULT
In this section, we will give a proof of the main theorem presented in the last section.
The well-known GMW sequence was presented in 1962 by three scholars [9] . Later, the cross-correlation function of GMW sequences was analyzed by Games [10] , and the cross-correlation function of the corresponding p-ary GMW sequences were investigated in [11] . The following corollary can be easily derived from the lemma. Here, we only consider case 3), the rest are similar. According to [14] , the size M of the LCZ sequence set A satisfying When p ! 1, the ratio ML cz =N + 1 ! 1, sequences set tends to be optimal.
By Theorem 2, we have ML cz =N + 1 50%; when m is odd 75%; when m 2(mod4).
Moreover, when m = 3k(k = 2; 3; ...), we even take f = k in Theorem 2, so that Because there are two 01's in the spectrum, i.e., Table I . The ACFs and CCFs of these LCZ sequences are shown in Tables II and III. TABLE II  ACFS OF THE LCZ SEQUENCES   TABLE III  CCFS OF THE LCZ SEQUENCES   TABLE IV  LIST OF PARAMETERS OF THE LCZ SEQUENCES Finally, a list of parameters of the LCZ sequences, i.e., p; m; n; length N; low correlation zone L cz ; and size M , is shown in Table IV. 
